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RELACIÓN ENTRE EL ÍNDICE DE MASA 
CORPORAL CON LA INGESTA DE FIBRA 
DIETÉTICA Y PLIEGUES DE LA PIEL; 
LAS DIFERENCIAS ENTRE LOS CULTURISTAS
QUE SE ENTRENAN DURANTE EL PERÍODO 
DE LA MAÑANA Y NOCTURNO
Resumen
Antecedentes: La prevalencia de individuos con sobre-
peso ha aumentado en los últimos años. Además, la
importancia de una dieta saludable se asocia con la prác-
tica de actividad física y los intentos de lograr la realiza-
ción de la esta actividad influyen en la elección de la dieta.
Sin embargo, la relación entre la ingesta dietética y la
actividad física no se ha estudiado. 
Objetivo: Evaluar si el periodo en que se realiza el
entrenamiento, diurno y nocturno, interfiere cualitativa y
cuantitativamente en el consumo de alimentos, así como
comprobar posibles asociaciones entre los perfiles antro-
pométricos y los hábitos dietéticos. 
Métodos: Recogimos los datos de 33 adultos volunta-
rios, hombres y mujeres, culturistas. Resultados: se
entrevistó a un total de 33 voluntarios (18 (54,5%) hom-
bres y 15 (45,5%) mujeres). Con respecto a los datos
antropométricos, los voluntarios de ambos periodos
tenían características similares, diferenciándose sólo por
el peso. El consumo de suplementos nutritivos se observó
en el 30,77% de los culturistas de la mañana frente al
35% de los de la noche. Con respecto al consumo de
macronutrientes, hubo una diferencia significativa en el
consumo de proteínas entre ambos periodos. El consumo
durante el periodo de la noche fue mayor (126 ± 5% de las
necesidades diarias) que el de la mañana (115,7 ± 2%).
Para los micronutrientes, el consumo de calcio fue supe-
rior entre los hombres en comparación con las mujeres.
Hubo una correlación positiva entre el IMC y la circunfe-
rencia del brazo en los culturistas de la mañana. 
Conclusión: Este estudio demuestra que los culturistas
que se entrenan durante el día tienen hábitos dietéticos
más saludables que aquellos que lo hacen por la noche,
aunque en ambos son inapropiados.  
(Nutr Hosp. 2012;27:929-935)
DOI:10.3305/nh.2012.27.3.5578
Palabras clave: Ingesta dietética. Culturistas. Fibras pro-
cedentes de la dieta. Pliegues cutáneos. Índice de masa cor-
poral.
Abstract
Background: The prevalence of overweight individuals
has increased in recent years. Moreover, the importance
of a healthy diet is associated with the practice of physical
activity and attempt to verify the achievement of physical
exercise influences on food choice. However, it rela-
tionship between food intake and physical activity have
not been studied. 
Aim: To evaluate if the period in which the trainings
are conducted, morning and nocturne, interfere qualitati-
vely and quantitatively in food consumption as well as
verify possible associations between anthropometric
profiles and dietary habits. 
Methods: We collected data from 33 adult volunteers,
between men and women, practitioners of bodybuilding.
Results: A total of 33 volunteers were interviewed (18
(54.5%) were men and 15 (45.5%) were women). Regar-
ding anthropometric data, it turns out that that the volun-
teers of the two periods had similar characteristics, diffe-
rentiating only weight. The consumption of nutritional
supplements was observed in 30.77% of the practitioners
in the morning period vs. 35% for the nocturne. Conside-
ring macronutrient intake, there was a significant diffe-
rence in the consumption of protein between the periods.
The consumption during nocturne period was greater (126
± 5% of the daily requirement) than the morning period
(115.7 ± 2%). As for micro-nutrients, calcium intake was
greater among men when compared to women. There was
a positive correlation between the BMI, and arm circumfe-
rence for practitioners of the morning period. 
Conclusion: This study show that the practitioners who
train in the morning have quietly better eating habits
than those in the nocturne period, however both are inap-
propriate.
(Nutr Hosp. 2012;27:929-935)
DOI:10.3305/nh.2012.27.3.5578
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Introduction
The prevalence of overweight individuals has incre-
ased in recent years. This fact is mainly due to changes
that have occurred, both in food and eating habits with
the arrival of industrialization.1-4
Currently, with the rush of everyday life there was
an increase in the adoption of frozen industrialized
products such as hamburger, meatballs, potatoes, and
most of which as process of cooking, frying, which is
further compounded if these foods are added to
ketchup and mustard.1,5
Formerly, many people worked in agricultural acti-
vities, today, for example, occupy positions in compa-
nies, where are most of the time sitting in front of the
computer, as well as the moments of leisure, often
happens in hours to television.6
The practice of physical activity is important in
controlling the development of chronic-degenerative
diseases, non-communicable diseases such as obesity,
diabetes mellitus, cardiovascular diseases, hyperten-
sion and cancer Besides, the physical inactivity,
smoking and diet are considered risk factors for cardio-
vascular diseases.7-10
The World Health Organization (WHO) established
as beneficial to health, the practice of at least 30
minutes a day of physical activity and the adoption of a
balanced diet.11
Concerning people who desire to lose weight, rather
than to adopt the reeducation of eating habits, mostly
adheres to a diet of very low energy value losing weight
quickly, but regain it in a short term. This way, take up
the diet and thus follows a cycle.12
The relationship between nutrition and physical acti-
vity practice is great important since adequate diet
improves the performance of the organism and there-
fore the physical fitness and quality of life.3,13,14
Considering the importance of a healthy diet is asso-
ciated with the practice of physical activity and attempt
to verify the achievement of physical exercise
influences on food choice after it, this study turns to
individuals who engage in physical activity at a fitness
center, in different shifts. 
Thus, the purpose of this study was to evaluate if the
period in which the trainings are conducted, morning
and nocturne, interfere qualitatively and quantitatively
in food consumption as well as verify possible associa-
tions between anthropometric profiles and dietary
habits.
Methodology
Individuals and methods
The study was conducted in a fitness center located
in the East zone of São Paulo city, in which there is an
average population of 11,016.703 habitants.15 This
study was approved by the Human Research Ethics
Committee of the University of Mogi das Cruzes
(CEP/UMC).
We collected data from 33 adult volunteers, between
men and women, practitioners of bodybuilding.
Anthropometric evaluation
The volunteers were subject to an assessment of anth-
ropometric measures of height, weight, arm circumfe-
rence and the skinfolds thickness such as, triciptal,
suprailiac, subscapular abdominal and thigh.16-19
Body mass index (BMI) was calculated from the
weight and height (m)2 and classified according to the
reference standards of the World Health Organization.20
The percentage of body fat was calculated through
Faulkner.21
Dietetic evaluation
For the analysis of food intake the 24 hours recall
method was used which corresponds to a food recall
referring to a day preceding the day of the interview,
and consists of times that meals were held and the
foods eaten. The food frequency questionnaire method
corresponds to a list of foods, which show the
frequency of the foods consumption, in options such
as: daily, weekly and monthly and does not consume
was also used.
The calculations of the nutritional supplements were
performed with the aid of Nutrisurvey Software22 and
the results compared to dietary recommendations.23
Statistical analysis
Kolmogorov-Smirnov test was applied and showed
that the data of this study were distributed normally.
Thus, the variables were expressed by descriptive
analysis (mean and standard deviation). The t-test was
used to check possible differences between the training
periods. Linear relationships were estimated using
Pearson correlation to examine the associations of the
BMI with dietary fiber intake and skinfolds. An α level
of p ≤ 0.05 was considered significant.The statistical
analysis were performed by STATISTICA software,
version 6.0.
Results
Anthropometric and nutritional profile among 
bodybuilders practitioners in the morning 
and nocturnal periods
A total of 33 volunteers were interviewed (18
(54.5%) were men and 15 (45.5%) were women). Of
these, 13 were training in the morning period and 20
were from the nocturne period.
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None practitioner in the morning referred the use of
tobacco. At the nocturne period 2 (10%) of the practi-
tioner reported the use of tobacco.
The ingestion of alcoholic beverage by individuals
of the morning period was 30.7%, being the most
consumed drink beer (75%), followed by vodka (25%)
and Scotch whisky (25%), with the majority (75%)
frequency of once a week, and the rest every 15 days.
During nocturne period 60% of the volunteers ingested
alcohol, being the beer also the most consumed
(91.6%) followed by vodka (25%) and wine (16.6%).
Of these, 50% consumed it once a week, (8.3%) every
15 days, 8.33% 4 times per week and the remainder,
from 2 to 4 times per month. 
Regarding anthropometric data, it turns out that that
the volunteers of the two periods had similar characte-
ristics, differentiating only weight, which was signifi-
cantly lower for practitioners of physical activity
during nocturne period (67.1 ± 9.6 kg) compared to the
morning period (71.9 ± 16.0 kg) (table I).
The consumption of nutritional supplements was
observed in 30.77% of the practitioners in the morning
period vs. 35% for the nocturne.
Of assessed, 55% of men and only 6% of women
consumed nutritional supplements. The supplements
most consumed by men were creatine (33.3%), Animal
Pack (Proteic supplement) 11.1%, Whey protein and
Branched Chain Amino Acids (BCAA) 5.5%. And only
one woman (6.6%) referred consumption of nutritional
supplement, and this was the Conjugated Linoleic Acids.
It was observed an increase in the caloric (105 ±
25.9) and protein intake (20.3 ± 6.3 g) of the practitio-
ners that ingested whey protein and animal pack.
Although this fact approximates the caloric intake to
the energy requirements, it can aggravate the dietary
protein levels.
Most men (54.5%), ingested proteins on their own,
followed by an indication of physical educator
(36.3%).
Food frequency among bodybuilder’s 
practitioners in accordance to training period
Regarding caloric intake, the practitioners of both
periods had consumption lower than the recommenda-
tion (table I).
Considering macronutrient intake, there was a signi-
ficant difference in the consumption of protein
between the periods. The consumption during nocturne
period was greater (126 ± 5% of the daily requirement)
than the morning period (115.7 ± 2%).
As for micro-nutrients, calcium intake was greater
among men (65.6 ± 58.3% of the daily recommenda-
tion) when compared to women (29.6% of 50.4 ± daily
recommendation).
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Table I
Anthropometric and food variables
Variables Morning period Nocturne period Test tME ± SD ME + SD
Age (years) 33.6 ± 7.0 30.6 ± 12.5 0.043*
Body weight (kg) 72.0 ± 16.0 67.1 ± 9.6 0.044*
Body mass index (kg/m2) 24.7 ± 3.3 23.5 ± 2.5 0.257*
Abdominal skinfold (mm) 21.0 ± 7.0 20.1 ± 3.7 0.011*
Suprailiac skinfold (mm) 16.1 ± 7.4 16.5 ± 5.2 0.174*
Subscapular skinfold (mm) 12.3 ± 4.1 14.3 ± 3.8 0.689*
Triceps skinfold (mm) 14.5 ± 6.2 14.8 ± 5.2 0.493*
Arm circumference (cm) 29.6 ± 3.9 28.0 ± 3.1 0.368*
Thigh skinfold (mm) 16.3 ± 2.7 16.5 ± 5.4 0.031*
Body fat (%) 15.6 ± 3.0 16.0 ± 2.3 0.299*
Lean mass (kg) 11.3 ± 3.7 10.7 ± 2.1 0.034*
Fat mass (kg) 60.7 ± 13.3 56.4 ± 8.3 0.049*
Caloric intake (kcal) 1,939.0 ± 691.2 2,072.0 ± 886.7 0.379*
Carbohydrate (g) 272.0 ± 106.7 296.5 ± 147.2 0.255*
Protein (g) 86.4 ± 22.6 90.5 ± 41.7 0.033*
Fat (g) 59.8 ± 31.5 61.8 ± 30.5 0.864*
Fiber (g) 4.7 (1.5-53.4) 3.7 (1.2-43.1) 0.197*
Vitamin A (mg) 470.5 ± 162.5 480.7 ± 305.8 0.029*
Vitamic C (mg) 569.6 (258.0-1,394.0) 404.1 (103.4-2,514.5) 0.091*
Calcium (mg) 686.3 ± 397.3 531.0 ± 516.7 0.353*
*test t p < 0.05 vs. morning period.
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Regarding food choices, the bodybuilders practitio-
ners of the nocturne period, reported a daily (10%) and
weekly (45%) fried food intake higher than the partici-
pants in the morning period (0% and 15.3%, respecti-
vely). The daily consumption of milk in the morning
period was higher (76.9%) in comparison with the
nocturnal (55%). The frequency intake of yellow
cheese was also greater in the practitioners in the
morning period (15.3% daily, and 46.1%weekly) than
the nocturne (10% and 40%, respectively). The percen-
tage of participants who do not consume white cheese
was lower in the morning (7.6%) than in the nocturne
(45%) (table II).
Moreover, the daily consumption of beef was higher
during nocturne period (40%) vs. 15.3% in the morning
(table II). There was an increased daily (80%) and
weekly (20%) consumption of beans during nocturne
period when compared to the morning (69.2% and
7.6%, respectively).
Correlations of body mass index with dietary fiber
intake and others anthropometric indicators between
bodybuilder’s practitioners who training during the
morning and nocturne period are shown in figure 1.
There was a positive correlation between the BMI,
and arm circumference for practitioners of the morning
period. Similarly was correlation between BMI and
iliac crest and biceps skinfolds (fig. 1). A positive
correlation between the BMI and subscapular, abdo-
minal, and iliac crest skinfolds was also observed in the
bodybuilders of the nocturne period (fig. 2).
There was no significant difference in fiber intake
between the morning and nocturnal periods. The
consumption was below of the daily requirements
(from 15 to 30 g) in both periods (9 g in the morning
and, 8.8 g in the nocturne period).
However, it was found in the practitioners of the
morning period an inverse correlation between fibers and
BMI. As for the nocturne period there was no significant
correlation between fiber intake and BMI (figs. 1 and 2).
Discussion
In the present study we compared the food consump-
tion of bodybuilder’s practitioners who training in the
morning and nocturne periods, as well as, verify the
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Table II
Food frequency of food groups in accordance to training period
Foods Daily (%) Weekly (%) Monthly (%) Never (%)
Dairy products 
(M) 76.9 15.3 7.6 7.6
(N) 55.0 10.0 10.0 25.0
Yellow cheese
(M) 15.3 46.1 23.0 15.3
(N) 10.0 40.0 35.0 15.0
White cheese
(M) 0.0 30.7 61.5 7.6
(N) 5.0 25.0 25.0 45.0
Fried food
(M) 0.0 15.3 30.7 53.8
(N) 10.0 45.0 20.0 25.0
Bean
(M) 69.2 7.6 7.6 15.3
(N) 80.0 20.0 0.0 0.0
Red meat
(M) 15.3 84.6 0.0 0.0
(N) 40.0 50.0 5.0 5.0
Lard meat 
(M) 0.0 15.3 53.8 30.7
(N) 0.0 5.0 50.0 45.0
Chicken meat
(M) 7.6 92.3 0.0 0.0
(N) 35.0 65.0 0.0 0.0
Fish meat
(M) 0.0 30.7 46.1 23.0
(N) 0.0 50.0 15.0 35.0
M: Morning; N: Nocturne.
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associations between anthropometric profile and
dietary habits. 
The food consumption among the practitioners did
not achieve the carbohydrate daily requirements in
both periods; as well as between the sexes (72.8 ±
27%, morning; 82.0 ± 38%, nocturne; 81.7 ± 37%,
male; 75.0 ± 30%, female). According to Sousa &
Tirapegui this is also observed among professional
athletes.24
Sousa & Tirapegui24 have shown that male and
female athletes of various sports had carbohydrate
consumption below the nutritional requirements,
which can be a reflection about the food taboo that
carbohydrate intake increases the body weight and fat
mass.
According to Panza et al.,25 due to the influence of
the media, it creates an exaggerated fear of becoming
fat, which can result in eating disorders among athletes
which justifies this low intake of carbohydrate.
In this study the male bodybuilder’s practitioners
have shown an excessive consumption of proteins
through diet, as well as, a high consumption of dietary
supplements with the intention to increase muscle
mass. In the study of Araújo & Soares26 with practitio-
ners of a fitness center of Belém, Pará State, Brazil
was also found differences in consumption of supple-
ments, being higher in men (42%) than women (23%).
In the present study, we found that the most supple-
ments reported by the practitioners were whey protein,
BCAA, Animal Pack and creatine. Similar findings
was observed in the study of Sabino, Luz & Carvalho27
with bodybuilders of Rio de Janeiro. These protein
supplements increase the amounts of protein to the
diet that has already hyperproteic.
The consumption of protein must be 1.0 g/kg body
weight/day, there is no need for an additional
consumption, being valid an extra consumption of
1.6 to 1.7 g/kg body weight/day just for strength
athletes.24,25
According to energy intake, the quantity consumed
was below of requirements for both men and women.
Although the requirement are different for both
genders, the quantity consumed did not compose large
difference, for e.g. 1,716.2 ± 634.5 kcal for female,
and 2,272.3 ± 862.4 kcal for male. Likewise, de Sousa
et al.28 related that an inadequate intake of nutrients
contributes to the decrease in performance during
exercise.
Regarding to micronutrients intake, we found low
calcium consumption. It is of great relevance, since this
mineral is of paramount importance to maintain bone
mineral density and prevent osteoporosis.29 In both
periods calcium intake was below of recommendation,
but the practitioners of the morning period presented
greater consumption probably due to the higher
calcium source frequency intake, such as milk and
cheese.
The nocturne period presented greater intake of iron,
which can be justified by higher consumption of beef,
in comparison with the morning period. 
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Fig. 1.—Correlations of body mass index with dietary fiber intake (A), iliac crest (B) and biceps skinfold (C) and arm circumference (D)
between individuals who training during the morning period. p < 0.05 was considered as significant.
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The low consumption of fiber in the two periods is
also worrying, the fibers are important to improve the
intestinal transit and according to Ramos30 study the
inclusion of fiber in the diet is beneficial to reduce the
low-density lipoprotein (LDL), and frequently is asso-
ciated with weight loss in patients with hypercholeste-
rolemia and obesity.31
There is a significant difference in the quality of
food choices between different shifts would be interes-
ting to indicate a specific time for physical activity for
people who want to lose weight and/or maintain a
healthy lifestyle. However, according to this study,
although the bodybuilders practitioners in the morning
presented a more satisfactory food habit than to the
nocturne period, both are inadequate, which leads to
believe that it would be necessary to conduct a long-
term nutritional intervention with the practitioners of
both periods.
The positive correlation between the arm circum-
ference, and suprailiac and triceps skinfold, with the
BMI for the practitioners of the morning period (fig.
1), as well as the positive correlation between BMI
and abdominal, suprailiac, and subscapular skinfold
for the practitioners of the nocturne period (fig. 2),
indicate that the increase in BMI is not related to the
elevation of muscle mass, but of adipose tissue,
which reinforces the previous statement, which rein-
forces the need for nutritional intervention to these
practitioners. The greater correlation between BMI
and abdominal and suprailiac skinfolds of the
nocturne period, may be related with the highest
percentage in the consumption of fried food and beef
when compared to the practitioners who train in the
morning. These foods rich in fats and adoption of
consumption of hyperlipidic diets rich in saturated,
trans and omega 6 fatty acids may contribute to
increase body fat in the same way that increases the
risk of developing of obesity and cardiovascular
diseases.4,9,32
In the present study, we shown inadequate intake of
fibers among the participants of both periods of trai-
ning. In this like, the low fiber dietary intake may
enhance the risk of developing cardiovascular diseases,
considering the increase in abdominal fat percentage
and inflammatory process.3,14,33,34
In summary, this study show that the practitioners
who train in the morning have quietly better eating
habits than those in the nocturne period, however
both are inappropriate. Similarly behavior was
observed when analyzed the genders. This finding
indicates the great importance of the presence of
nutritionists in fitness centers improving the quality
of life and the physical performance of the sportspe-
ople.
Although the bodybuilders practitioners who train in
the morning have demonstrated better eating habits
than the nocturne period, larger studies are needed to
prove the existence or not of the relationship between
healthier dietary choices and the practice of physical
activity in morning period.
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Fig. 2.— Correlations of body mass index with dietary fiber intake (A), abdominal circumference (B), iliac crest (C) and subscapular
skinfold (D) between individuals who training during the nocturne period. p < 0.05 was considered as significant.
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